ATTORNEY DOCKET NO.: QUESTl 100 
Application No.: 09/713,41 5 

Page 2 

32. (NETW) A device for inspecting the interior of a reformer tube used in chemical 
processing for the presence of abnormalities comprising: 

a housing, wheiein the housing further includes: 
a li^ source; 

means for focusing the light source on an interior surfece of said reformer tube; 
means for detecting reflected li^ from the li^ source focused on the interior of said 
reformer tube; and 

means for moving the housing throu^ said reformer tube 

33. (NEW) The device for inspecting the interior of a reformer tube used in chemical 
prooessingfor the presence of abnormalities according to Claim 32, wheiein said focusing means 
includes a device for projectinga focused ringof Ught on an interior surfece of said reformer tube 

34. (NEW) The device for inspecting the interior of a reformer tube used in chemical 
prooessingfor the presence of abncrmaHties according to Claim 32, wheiein the focusing means further 
includes a substantially conical minor for projecting the beam onto the interior surfece of the 
reformer tube 

35. (NEW) The device for inspecting the interior of a reformer tube used in chenical 
processing for the presence of abnormalities according to Claim 34, wh^in the conical minor has a 
parabolic sh^e forpiojectingaadfocusmgtheli^ beam ontothe interior surfece of the reformer tube 
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36. (NEW) The devbe for inspectingthe interior of metal tubes used in chemical processing 
for the presence of abnoraialities according to Claim 35, wherein the detecting means is capable of 
measuring a position of thereflected li^ fromthe interior of thereformer tubesurfece reliive to afield 
of view of the detecting means. 

37. (NEW) The device for inspecting the interior of a reformer tube used in chemical 
prooessingfor thepresence of abnormalities according to Clam 36, wherein a field of view of the of the 
detecting means is positioned such that the field of view of the detecting means minimizes the amount 
of reflected li^ collected fi*om the reformer tubesurfece that was scattered from the housing. 

38. (NEW) The device for inspectingthe interior of metal tubes used in chenical processing 
for thepresence of abnormaUtfes accadingto Clam 37, wherein thedetecting means is one of a position 
sensitive photo detector (PSD), a lateral effect photo diode detector, a photo diode arr^ detector, a 
CMOS array detector, a charge-coupled device (CCD) detector and a pixdized array detector. 

39. (NEW) The device for inspectingthe interior of metal tubes used in chenical processing 
for the presence of abnormalities according to Claim 38, wherein the detecting means is one of a 1- 
dimensionaland2-ditnensional detector. 

40. (NEW) The device for inspect irig the interior of metal tubes used in chenical processing 
for the presence of abnormalities according to Claim 39, wherein said abnormalities are at least one of 
manufacturing defect, metal dusting and creq) . 
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41 • (NEW) The device for inspecting the interior of a refonner tube used in chemical 
prooessingforthepresence of abncrnialitfes according to Claim 40, >\iieiein the housing is adapted for 
use in a reformer tube by preventing chemical interaction with the inside surfece of said tube 

42. (NEW) The device for inspecting the interior of a reformer tube used in chemical 
prooessingforthepresence of abnormalities according to Claim 41,Miieiein thehousii^is constructed 
so that sxirfeces which may potentially contact the interior of said tube are constructed out of 
nonmetallic materials . 

43. (NEW) The device for inspecting the interior of a reformer tube used in chemical 
prooessingforthepresence of abnormalities according to Claim 32, wherein said meaiB for focusing the 
li^ source on thesurfece of said tube further includes, 

a rotating portion of the housing, wheiein the rotating portion of housing includes the Ught 
source and the means for detecting the li^ focused on the interior surfece of said reformer tubei 

44. (NEW) The device for inspecting the interior of a reformer tube used in chenical 
prooessir^for thepresence of abnomialities according to Clam 43, wherein a field of view of the of the 
detecting means is positioned such that the field of view of the detecting means minimizes the amount 
of reflected li^ coUected fi-om the reformer tube surfece that was scattered from the housing. 

45. (NEW) The device for inspectingthe interior of metal tubes used in chenical processing 
for the presence of abnormalities according to Claim 44, wherein the detecting means is capable of 
measuring a position of thereffected li^ fromthe interior of thereformer tubesurfece relative to a field 
of view of the detecting means. 
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46. (NEW) The device for inspectingthe interior of metal tubes used in chemical processing 
for thepresence of abnoimalitfes accadingto Claim 45, wherein thedetecting means is one of a position 
sensitive photo detector (PSD), a lateral effect photo diode detector, a photo diode arr^ detector, a 
CMOSarr^ detector, a chai]^-coupled device (CCD) detector andapixelized arr^ detector. 

47. (NEW) The devbe for inspectingthe interior of metal tubes used in chenical processing 
for the presence of abnormalities according to Claim 46, wherein the detecting means is one of a 1- 
dimensional and 2-dimensiorBl detector. 

48. (NEW) The device for inspectingthe interior of metal tubes used in chemical processing 
for the presence of abnoraialities according to Claim 47, wherein said abnormalities are at least one of 
manufacturing defect, metal dusting and creep . 

49. (NEW) The device for inspecting the interior of metal tubes usedin chemical processing 
for the presence of abnormalities according to Claim 47, wherein said hi^ speed operation is achieved 
by usir^ a material that is substantially li^er than metal for the body of said device 

50. (NEW) The device for inspecting the interior of a reformer tube used in chemical 
prooessingfor thepresence of abncrmalities according to Claim 49, vviierein the housing is adapted for 
use in a reformer tube by preventing chemical interaction with the inside surfece of said tube 

51. (NEW) The device for inspecting the interior of a reformer tube used in chemical 
prooessingfor thepresence of abncrmalities according to Claim 50, v^erein thehousirig is constructed 
so that surfeces whidi may potentially contact the interior of said tube are constructed out of 
nonmetallic materials. 
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52. (NEV^ The device for inspecting the interior of a reformer tube used in chemical 
prooessii^forthepresenoe of abncrmalities according to Claim 32, wiierein said means for focusing the 
li^ source on thesurfece of said tube further includes, 

a rotating portion of the housing, wherein the rotating portion of housing includes the Ught 

source. 

53. (NEW) The device for inspecting the interior of metal tubes used in chemical 
processing for the presence of abnormalities according to Claim 32, wherein the detecting means is 
capable of measuring a position of the reflected light from the interior of the reformer tube surface 
relative to a field of view of the detecting means. 

54. (NE\^ The device for inspecting the interior of a reformer tube used in chemical 
prooessingfor the presence of abnormalities according to Claim 53, whercin the detecting means is 
capable of measuring a position of the reflected li^ from the interior of the reformer tube surfece 
reliive to a field of view of the detecting means. 

55. (NEW) The devi:^ for inspectingthe interior of metal tubes used in chemical processing 
for thepresence of abnomialitfes accadingto Claim 54, wherein thedetecting meam is one of a position 
sensitive photo detector (PSD), a lateral effect photo diode detector, a photo diode array detector a 
CMOS array detector, a chai]^-coupled device (CCD) detector and a pi^ffilized arr^ detector. 

56. (NEW) The device for inspecting the interior of metal tubes used in chemical 
processing for the presence of abnormalities according to Claim 55, wherein the detecting means is 
one of a 1 -dimensional and 2-dimensional detector. 
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57. (NETW) The device forinspectingtheinterior of metal tubes usedin chemical processing 
for the presence of abnormalities according to Claim 56, wherein said abnormalities are at least one of 
manufacturing defect, metal dusting and creep . 

58. (NEW) The device for inspecting the interior of a reformer tube used in chemical 
processing for thepresence of abnamalities according to Claim 57, v^eiein the housing is adapted for 
use in a reformer tube by preventing chemical interaction vs^ith the inside surfece of said tube 

59. (NE\^ The device for inspecting the interior of a reformer tube used in chemical 
processing for thepresence of abncrmalities according to Claim 58, v^eiein the housing is constructed 
so that surfeces v^hidi may potentially contact the interior of said tube are constructed out of 
norm:ietallic materials. 

60. (NEW) The device for inspectiiigthe interior of metal tubes used in chemical processing 
for the presence of abnormalities according to Claim 58, wherein said hi^ speed operation is achieved 
by using a material that is substantially li^er than metal for the body of said device. 
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32. A device for inspectingthe interior of a reformer tube used in chemical processing for 
the presence of abnormalities comprising: 

a housing, wherein the housing further includes: 
a light source; 

means for focusing the li^ source on an interior surfece of said reformer tube; 
means for detecting reflected li^ from the li^ source focused on the interior of said 
reformer tube; and 

means for moving the housing throu^ said reformer tube 

33, The device for inspectingthe interior of a lefcrmer tube used in chemical processing for 
the presence of abnormalities according to Qaim 32, wherein said focusing means includes a device for 
projectinga focused ringof li^ on an interior surfece of said reformer tube 

34. Thedevk^eforinspectingtheinterior of arcformer tubeusedin chernicalprooessingfor 
the presence of abnormalities according to Claim 32, wherein the focxising means further includes a 
substantially conical mirror forprqjectingtheli^ beam onto the interior surfece of the reformer tube 

35, The device for inspectingthe interior of a reformer tube used in chemical prooessingfor 
the presence of abnormalities according to Claim 34, wherein the conical mirror has a parabolic sh^e 
for projecting and focusing the li^ beam onto the interior surfece of the reformer tube 
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36. The device for inspectingthe interior of metal tubes used in chemical processing for the 
presence of abnormalities according to Claim 35, wherein the detecting means is capable of measuring 
a position of the reflected li^ from the interior of the reformer tube surfece relative to a field of view 
of the detecting means. 

37. The device for inspectingthe interior of a reformer tube used in chemical processing for 
the presence of abnormalities according to Claim 36, wherein a field of view of the of the detecting 
means is p ositioned such that the field of view of the detecting means minimizes theamount of reflected 
li^ collected from the reformer tube surfece that was scattered from the housing. 

38. The device for inspectingthe interior of metal tubes used in chemical processing for the 
presence of abnormalities according to Claim 37, wherein the detecting means is one of a position 
sensitive photo detector (PSD), a lateral effect photo diode detector, a photo diode arr^ detector, a 
CMOSarr^ detector, a char]^-coupled device (CCD) detector andapixdized arr^ detector. 

39. The device for inspectingthe interior of metal tubes used in chemical prooessingfor the 
presence of abnormalities according to Claim 38, wherein the detecting means is or^of a 1 -dimensional 
and 2-dimensional detector. 

40. The device for inspectingthe interior of metal tubes used in chemical processing for the 
presence of abnormalities according to Claim 39, wherein said abnormalities are at least one of 
manufacturing defect, metal dusting and creq). 



QUEST 1100 Sup-Amendment 



Page 9 of 14 



ATTORNEY DOCKET NO.: QUESTl 1 00 
Application No.: 09/713,415 

Page 10 

41. The device for inspecting the interior of a reformer tube used in dienical prooessingfor 
the p lesence of ahnormaHt fes according to Clafai 40, wherein the housing is adapted foruse in a reformer 
tube by preventing chemical interaction with the inside surfece of said tube 

42. The device for inspecting the interior of a reformer tube used in dienical p rooes sing for 
the p resence of abnormdit ies accordir^ to Claim 4 1 , wherein the horsing is constmcted so that surfeces 
which may potentially contact the interior of said tube are constructed out of nonmetallic materials. 

43. The device for inspecting the interior of a reformer tube used in chemical processing for 
the presence of abnormalities according to Claim 32, wherein said means for fociBing the li^ source 
on the surfece of said tube further includes, 

a rotating portion of the housing, wherein the rotating portion of housing includes the light 
source and the means for detecting the li^ focused on the interior surfece of said reformer tube 

44. The device for inspecting the interior of a reformer tube used in chemical p rooessing for 
thepresence of abnormalities accordmgto Claim 43, wherein a field of view of the of the detecting 
means is p ositioned such that the field of view of the detecting means minimizes theamount of reflected 
light collected from the reformer tube surfece that was scattered from the housing. 

45. The device for inspectingthe interior of metal tubes used in chemical prooessingfor the 
presence of abnormalities accordir^ to Claim 44, wherein the detecting means is enable of measuring 
a p osit ion of the reflected li^ from the interior of the reformer tube surface relative to a fieki of view 
of the detecting means. 
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46. The device for inspectingthe interior of metal tubes used in chenical prooessingfor the 
presence of abnormalities according to Claim 45, wherein the detecting means is one of a position 
sensitive photo detector (PSD), a lateral effect photo diode detector, a photo diode arr^ detector, a 
CMOS arr^ detector, a chaige-coupled device (CCD) detector and a pijodized arr^ detector. 

47. The device for inspectingthe interior of metal tubes used in chemical p rooessing for the 
presence of abnormalities accoiding to Claim 46, wherein the detecting means is oik of a 1 -dimensional 
and 2-dimensional detector, 

48. The device for inspectingthe interior of metal tubes used in chemical prooessingfor the 
presence of abnormalities according to Claim 47, wherein said abnormalities are at least one of 
manufacturing defect, metal dusting and creq>. 

49. The device for inspectingthe interior of metal tubes used in chemical prooessingfor the 
presence of abnormaliies aocordingto Claim 47, wherein saidhi^ speed operation is achfeved by using 
a material that is substantially U^er than metal for the body of said device. 

50. The device for inspectingtheinterior of a reformer tube used in chenical processing for 
the presence of abnormalities according to Clafai 49, wherein thehousir^ is adapted for use in a reformer 
tube by preventing chemical interaction with the inside surfece of said tube 

51. The device for inspectingtheinterior of a reformer tube used in chenical prooessingfor 
the presence of abnormalities accordir^ to Claim 50, wherein the housing is constmcted so that airfeces 
which may potentially contact the interior of said tube are constructed out of normietallic materials. 
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52. The device for inspectingtheinterior of a reformer tube used in chenical prooessingfor 
the presence of abnormalities according to Claim 32, wherein said means for focusing the source 
on the surfece of said tube further includes, 

a rotating portion of the houang, wherein the rotating portion of housing includes the light 

source. 

53. The device for inspecting the interior of metal tubes used in chemical processing for 
the presence of abnormalities according to Claim 32, wherein the detecting means is capable of 
measuring a position of the reflected light from the interior of the reformer tube surface relative to 
a field of view of the detecting means. 

54. The device for inspectingtheinterior of arcformer tube used in chemical prooessingfor 
the presence of abnormalities according to Claim 53, wherein the detecting means is capd)le of 
measuring a position of thereflected li^ fromthe interior of thereformer tubesurfece relative to a field 
of view of the detecting means. 

55. The device for inspectingthe interior of metal tubes used in chemical prooessingfor the 
presence of abnormalities according to Claim 54, whercin the detecting means is one of a position 
sensitive photo detector (PSD), a lataal effect photo dio^ detector, a photo diocfe array detector a 
CMOSarr^ detector, a chaige-coupled device (CCD) detector andapi?Qdized arr^ detector. 

56. The device for inspecting the interior of metal tubes used in chemical processing for 
the presence of abnormalities according to Claim 55, wherein the detecting means is one of a 1- 
dimensional and 2-dimensional detector. 
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57. The device for inspectingthe interior of metal tubes used in chemical prooessingfor the 
presence of abnormalitiss according to Claim 56, wherein said abnormalities are at least one of 
manufacturing defect, metal dusting and creqp . 

58. The device for inspectingthe interior of a reformer tube used in chemical prooessingfor 
thepiesenceof abncmialities according to Clain 57, wherein thehousing is adapted foruse in a reformer 
tube by preventing chemical interaction with the inside surfece of said tube 

59. The device for inspectingthe interior of a lefcjrmer tube used in chemical prooessingfor 
the presence of abnormalities accordirg to Claim 58, wherein thehousing is constmcted so that surfeces 
which may potentially contact the interior of said tube are constructed out of normietallic materials. 

60. The device for inspectir^ the interior of metal tubes used in chemical processing for 
thepresenoe of abnormalities according to Qaim 58, wherein said hi^ speed operation is achieved 
by using a material that is substantially loiter than metal for the body of said device. 
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